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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive polymer composition reduced in the 
dispersion and long-term change of electrical resistance and little in the change with time in 
environmental conditions, and to provide a conductive component using it 

SOLUTION: The conductive polymer composition comprises an ionically conductive polymer and 
a lowly moisture-permeable polymer, and is characterized in that the ionically conductive 
polymer is dynamically vulcanized to constitute the particulate discrete phase, and the lowly 
moisture-permeable polymer constitutes the continuous phase. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the conductive polymer constituent which is a conductive polymer constituent 
which consists of polymer A which is the macromolecule which has ion conductivity, and polymer 
B which is a macromolecule with little moisture permeability, and is characterized by having 
made polymer A into a grain-like discontinuous phase with dynamic vulcanization, and making 
polymer B a continuous phase. [Claim 2] It is the conductive part which is the conductive 
polymer constituent which consists of polymer A which is the macromolecule which has ion 
conductivity, and polymer B which is a macromolecule with little moisture permeability, and is 
characterized by using a conductive polymer constituent which made polymer A a grain-like 
discontinuous phase with dynamic vulcanization, and made polymer B a continuous phase. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable conductive 
polymer constituent for the conductive part of the circumference of photo conductors, such as a 
copying machine, i.e., an electrification roll, an imprint belt, a transfer roller, etc. especially about 
a conductive macromolecule constituent. 
[0002] 

[Description of the Prior Art] While contacting printing paper to a photo conductor in 
electrophotography equipments, such as a copying machine, a laser beam printer, and regular 
paper facsimile, and making a toner imprint from the former for example, the imprint belt which 
conveys printing paper according to electrostatic force is used. If this imprint belt is used, a 
toner image can be imprinted good, and the printing paper after an imprint can be made to be 
able to separate from a photo conductor compulsorily, without being comparatively influenced of 
the class of printing paper, a bearer rate, etc., and it can hold and convey. 

[0003] In addition, in order to make the transfer roller and toner which contact the printing paper 
independently conveyed by it with a conveyance belt on the surface of the photo conductor in 
which the toner image was formed, and make a toner image imprint on the surface of printing 
paper stick to a photo conductor, the electrification roll which carries out contact rotation and 
gives a charge to a photo conductor is known. The imprint belt, the transfer roller, the 
electrification roll, etc. need to have the conductivity whose volume resistivity is a 104 - 1012 
ohm-cm degree. If volume resistivity is less than the above-mentioned range in the case of an 
imprint belt, the problem on images, such as leak and paper dirt, will occur. When volume 
resistivity exceeds the above-mentioned range, imprint effectiveness is bad and stops on the 
other hand, being suitable for practical use. From the electric resistance range of the above [ the 
case of a transfer roller or an electrification roll ], if it shifts, a problem will arise similarly. 
[0004] Then, conventionally, the conductive belt formed from the conductive rubber constituent 
which blended with base material rubber the carbon black which is an electronic conductivity 
grant agent was used as an imprint belt. The same is said of a transfer roller or an electrification 
roll. However, when an electronic conductivity grant agent was added, and conductivity was 
adjusted like the above, are put in another way and conductivity is given to rubber only by the 
electronic conduction by the electronic conductivity grant agent, it is, There was a possibility 
that the stable image might not be obtained even if the problem of electric resistance varying 
greatly according to a slight change of the loadings of the electronic conductivity grant agent 
concerned and the distributed condition of an electronic conductivity grant agent, or 
conductivity becoming unstable with time arises and it prints as a transfer roller or an 
electrification roll by using the conductive belt of this configuration as an imprint belt using the 
conductive roll of this configuration. 

[0005] Moreover, when the addition of an electronic conductivity grant agent increased, the 
dependency to the applied voltage of electric resistance became large, and the problem that a 
precise applied-voltage control unit is needed in order to acquire fixed electric resistance, and 
the problem that the processability of a rubber constituent fell were also produced. Therefore, 
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although adding an ion conductivity grant agent to an ion conductive polymer or rubber, and 
adjusting the volume resistivity of rubber or polymer to the above-mentioned range also came to 
be made, and there is the advantage with little aging, it is easy to receive the environmental 
influence of the perimeters, such as temperature and humidity, and a volume-resistivity value is 
102 easily. The problem which carries out degree change remains. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention mainly solves said problem, and there 
are little dispersion and aging of electric resistance and it is offering a stable conductive polymer 
constituent also to fluctuation of an environmental condition moreover. 
[0007] 

[Means for Solving the Problem] In order to solve said problem , as a result of this invention 
persons inquire wholeheartedly , in a conductive polymer constituent which be make to distribute 
a very fine particle of a macromolecule ( polymer A ) which have ion conductivity in a small 
macromolecule ( polymer B ) of moisture permeability , and be obtain , it be hardly influenced to 
an environmental variation , and found out that the feature that little dispersion and aging of 
electric resistance which be the advantage of ion electric conduction be could be made to hold 
as it is . 

[0008] Conductivity discovers this by very fine particle of a macromolecule (polymer A) which , 
mainly has ion conductivity, and since there is little moisture permeability, a macromolecule 
which has separated these is considered that effect of moisture is because it hardly reaches at 
a very fine particle of a macromolecule which has ion conductivity. It consists of a 
macromolecule (polymer B) with little moisture permeability which forms a discontinuous phase 
and a sea phase of a very fine particle of a macromolecule (polymer A) which have ion 
conductivity, is added by Polymer B depending on conductivity which the polymer B itself has, 
and the case, it is mainly concerned with a conductive polymer constituent, and it can give 
conductivity sufficient as a whole by electronic conductivity grant agent. 

[0009] However, in the whole conductivity which a conductive polymer constituent has, since 
there is demerit to which dispersion and aging of resistance become large under effect of a 
conductive bulking agent added when a conductive contribution of a small macromolecule 
(polymer B) of moisture permeability becomes large too much, a direction with many loadings of 
a macromolecule (polymer A) which has ion conductivity is desirable. Although 90 / 10 - 20/80 
are specifically good as for a ratio of loadings (weight) of polymer A / polymer B, 80 / 20 - 
50/50 are preferably [ it is desirable and ] good to 85 / 15 - 40/60, and a pan. If a 
macromolecule (polymer A) which has ion conductivity exceeds 90, it will become difficult to 
make it exist in stability as a discontinuous phase in a conductive polymer. Moreover, it is 
because effect of a macromolecule with little moisture permeability (polymer B) will become 
large too much if it becomes less than 20. It is most desirable for Polymer A to be 80-50, as 
mentioned above to stabilize conductivity by making a conductive subject of a conductive 
polymer constituent into ion conductivity. 
[0010] 

[Embodiment of the Invention] In order to distribute the macromolecule (polymer A) which has 
ion conductivity in a macromolecule with little moisture permeability (polymer B), the technique 
of dynamic vulcanization is used. If Polymer A and Polymer B are blended simply, since Polymer 
A will not necessarily become particle-like, therefore a part of continuous phase of Polymer A 
will come out to the surface and it will be greatly influenced of environmental variations, such as 
humidity, the effect of an environmental variation has been prevented using the technique of 
dynamic vulcanization. Moreover, as for the particle of Polymer A, it is desirable to make it 
distribute as most detailed possible particle. This is because electric resistance becomes easy to 
be stabilized, so that it distributes as a detailed particle. 

[0011] While kneading Polymer A and Polymer B at the elevated temperature as generally well 
known about the method of dynamic vulcanization, it is the technique of carrying out differential 
powder into Polymer B, adding the chemical which makes Polymer A construct a bridge over the 
kneading object, and making Polymer A vulcanize, kneading — 100-250-degreeC — it is 
preferably carried out at about C 140-220-degree kneading temperature. 
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[0012] As for the size of the particle of the polymer A generated by dynamic vulcanization, it is 
preferably good that it is [ 50 micrometers or less / 20 micrometers or less ] 10 micrometers or 
less still more preferably. If the grain size of Polymer A changes with the compatibility of 
Polymer A and Polymer B, the kneading method, and kneading temperature and especially 
compatibility becomes good, the grain size of Polymer A will become small. It is possible to 
adjust the addition of a compatibilizer and to adjust compatibility. 

[0013] the macromolecule with which the macromolecule (polymer A) which has the ion 
conductivity of this invention can construct a bridge — it is — the volume resistivity of Polymer 
A — RA ** — loglORA when carrying out It must be 12 or less. It has ion conductivity. As a 
macromolecule (polymer A) in which bridge formation like a parenthesis is possible 
Polyepichlorohydrin, a polyethylene oxide-epichlorohydrin copolymer (it is called Following ECO), 
An allyl-glycidyl-ether-ethyleneoxide-epichlorohydrin copolymer (it is called Following EGCO), 
An allyl-glycidyl-ether-polypropylene oxide-epichlorohydrin copolymer, An acrylonitrile- 
butadiene copolymer, polychloroprene, acrylic rubber, thermoplastic elastomer, such as rubber, 
such as polyurethane rubber, a styrene-isoprene-styrene block copolymer and this thing that 
carried out hydrogenation, styrene-Butadiene Styrene, and this thing that carried out 
hydrogenation, is independent — or it combines and is used suitably. Moreover, the polymer in 
which, itself does, not have Jon-conductivity can also be used, as polymer A by. adding- an ion 
conductivity grant agent which is mentioned later. 

[0014] Although it is required to choose the thing which makes Polymer A vulcanize as a 
vulcanizing agent used by this invention, and does not make Polymer B vulcanize, naturally the 
vulcanizing agent used according to the class of Polymer A and polymer B changes. In 
consideration of such a point, sulfur, sulfur content material, organic peroxide, and triazine can 
be used as a vulcanizing agent by this invention. 

[0015] As sulfur content material, morpholine disulfide, alkylphenol disulfide, a macromolecule 
polysulfide, tetramethylthiuramdisulfide, etc. can be used. As organic peroxide, tertiarybutyl 
hydroperoxide, dicumyl peroxide, di-tertiary-butyl peroxide, n-butyl -4, 4-screw (tertiarybutyl 
peroxy) valerate, etc. can be used. 

[0016] 2, 4, and 6-trimercapto-1,3,5-triazine etc. can be used as triazine. Furthermore, when a 
polyethylene oxide-epichlorohydrin copolymer is chosen as Polymer A and EPDM is chosen as 
Polymer B, as for the vulcanization system of Polymer A, specifically, it is desirable to use 
triazine. 

[0017] In this invention, the vulcanization accelerator and vulcanization promotion assistant 
other than a vulcanizing agent can be used together as a vulcanization system chemical. As a 
vulcanization accelerator, although the various vulcanization accelerators of guanidine, thiourea, 
dithio carbamates, and thiurams can be used, diphenylguanidine, mercaptobenzothiazole, 
dibenzothiazyl disulfide, a tetraethylthiuram disulfide, etc. can more specifically be used. 
[0018] As a vulcanization promotion assistant, a zinc oxide, a magnesium oxide, a minium, the 
white lead, stearin acid, oleic acid, triethanolamine, etc. can be used. As for the macromolecule 
with little moisture permeability (polymer B) used by this invention, it is good that the steam 
transmission coefficient P (g/cm, hr) for which it asked by the water permeability test is below 
1.5x10-5 (g/cm-hr). The steam transmission coefficient P (g/cm-hr) has [ the steam 
transmission coefficient P (g/cm-hr) ] a more more desirable still value below 3.5x10-6 (g/cm- 
hr) the 5.5x10 to 6 (g/cm-hr) following preferably. 

[0019] As polymer B, isobutylene isoprene rubber, halogenation isobutylene isoprene rubber, the 
bromination object of the copolymer of alkyl styrene and an isobutylene, Ethylene propylene 
rubber and its denaturation object, an ethylene-propylene-diene copolymer (EPDM), Chlorinated 
polyethylene (CPE), chlorosulfonated polyethylene, a styrene butadiene rubber, Rubber, such as 
polyisoprene, poly polynorbornene rubber, and polychloroprene, And polyethylene, polypropylene, 
nylon, urethane, polyvinyl chloride, Although thermoplastics, such as a poly vinylidene chloride, 
polycarbonate, and styrene-isoprene-styrene copolymer and this hydrogenation object, styrene- 
Butadiene Styrene, and this hydrogenation object, can use it suitably Also especially in this, 
isobutylene isoprene rubber, halogenation isobutylene isoprene rubber, the bromination object of 
the copolymer of alkyl styrene and an isobutylene, ethylene propylene rubber, and an ethylene- 
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propylene-diene copolymer have the low transmission coefficient of a steam, and it is desirable. 
[0020] When thermoplastics is used as polymer B, after dynamic vulcanization, conductive grant 
material is added if needed, a conductive polymer constituent is obtained, it can fabricate after 
that and a product can be obtained. As conductive grant material, carbon black, a metal powder, 
a cation system surfactant, quarternary ammonium salt, and fatty acid ester can be used. 
[0021] Moreover, when rubber is used as polymer B, after dynamic vulcanization of Polymer A, 
conductive grant material can be added if needed, the vulcanization system chemical over which 
Polymer B is made to construct a bridge further can be added, a conductive polymer constituent 
can be obtained after kneading, and a conductive part can be obtained the postforming and by 
pressing. In this invention, it is also possible to add an ion conductivity grant agent if needed. 
The plasticizer which dissolved or blended ion conductivity material like lithium perchlorate as an 
ion conductivity grant agent, oligomer, resin, etc. are mentioned. As a concrete example of an ion 
conductivity grant agent US70 ** 2 made from 3 vatting ********** of a type and the 
SUMIEDO 600 grade by Sumitomo Chemical Co., Ltd. which dissolved ion conductivity material 
are mentioned. US70 ** 2 uses a plasticizer as the base, and SUMIEDO is the object which 
made the oligomer of the polyethylene structure of having a polyoxyethylene in a side chain 
contain lithium perchlorate. 
- [0022]. Former one is desirable, although an.ion-eonductivity grant agent can- also be beforehand 
blended with Polymer A before dynamic vulcanization and it can also blend to Polymer A, 
Polymer B, and coincidence at the time of dynamic vulcanization. The addition of an ion 
conductivity grant agent is added so that Polymer A may have desirable conductivity. 50 or less 
phrs of 30 or less phrs of additions are 20 or less phrs more preferably about an ion conductivity 
grant agent to polymer A100phr. It is because there is a possibility of carrying out bleeding by 
the case when many [ too ]. 

[0023] As an ion conductivity grant agent, besides lithium perchlorate, a lithium chloride (LiCI), A 
lithium bromide (LiBr), a lithium iodide (Lil), a lithium nitrate (LiN03), A thiocyanic acid lithium 
(LiSCN), a sodium thiocyanate (NaSCN), Trifluoromethyl lithium sulfate (US03 CF3), a sodium 
bromide (NaBr), A sodium iodide (Nal), a sodium thiocyanate (NaSCN), A sodium perchlorate 
(NaCI04), a trifluoromethyl sodium sulfate (NaS03 CF3), Potassium iodide (KI), a potassium 
thiocyanate (KSCN), a potassium perchlorate (KCI04), etc. these zinc salt, a calcium salt, 
magnesium salt, etc. can be used. 

[0024] The conductivity of the blend object of Polymer A or Polymer A, and an ion conductivity 
grant agent needs to be 103-101 1, if it takes into consideration using for the conductive part for 
copying machines as mentioned above for example. In order that this may combine with the 
polymer B in which conductivity is inferior, it is because it asks that an ion conductive polymer 
portion has more high conductivity. 

[0025] On the other hand, when the conductivity of Polymer B is too low, there is a trouble that 
the conductivity as the whole becomes low. Conversely, when the conductivity of Polymer B 
becomes higher than Polymer A, the electrical and electric equipment has the problem to which 
dispersion in aging or electric resistance becomes large in order to mainly pass Polymer B. 
Therefore, the conductivity of Polymer B needs to be in level somewhat lower than the 
conductivity of Polymer A. Specifically, it is resistance loglORA of Polymer A. Resistance 
loglORB of Polymer B It is desirable for a difference to be less than five, and it is more desirable 
that it is less than three. That is, it is RB about RA and the volume resistivity value of Polymer 
B in the volume resistivity value of Polymer A. Carry out. [Equation 1] 
0 < — LoglORB - LoglORA <= 5 (1) 
It is desirable that it is satisfied. 

[0026] For giving such conductivity to Polymer B, it is desirable to add electronic conductivity 
grant material to Polymer B. As electronic conductivity grant material, carbon black is mainly 
used. Also in carbon black, conductive high acetylene black can use it suitably especially. 
Although it is necessary to determine the amount of electronic conductivity grant material 
according to conductivity to which the aforementioned (1) formula is satisfied, it is less than 50 
phrs preferably less than 100 phrs to polymer B100phr. 

[0027] As for electronic conduction nature grant material, it is desirable to make it distribute 
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mainly in Polymer B. Therefore, after Polymer A fully distributes and vulcanizes in Polymer B at 
the time of dynamic vulcanization, it is desirable to add electronic conduction nature grant 
material. Polymer A understands having fully distributed and having vulcanized in Polymer B, by 
observing the torque which kneading at the time of dynamic vulcanization takes. That is, 
although rubber is plasticized and torque decreases at the beginning of kneading, if Polymer A 
distributes in Polymer B after that and vulcanization progresses, the torque which kneading 
takes will begin increase and will become the maximum. Into the polymer A vulcanized even if it 
added carbon black, after passing over this point, carbon black stops being able to enter easily, 
and it mainly comes to distribute to Polymer B. In contrast, when carbon black is supplied from 
the time of kneading, carbon enters not only into polymer B but into polymer A at a remarkable 
rate, Polymer A has electronic conduction nature and there is a possibility [ **** / that 
dispersion in electric resistance becomes large ] of receiving aging. Moreover, there is also a 
possibility that it may become impossible to give electronic conductivity required for Polymer B. 
[0028] In addition, when the compatibility of Polymer A and Polymer B is too low, Polymer A 
does not distribute well in Polymer B, but conductivity becomes unstable. Therefore, it is 
necessary to raise the compatibility between Polymer A and Polymer B, and Polymer A needs to 
carry out differential powder into Polymer B. It is the solubility parameter usually used, i.e., SP 
.value.-Ot is-simple to use an unik£call/2.and cc-1 / 2].) toJnvestigate the compatibility of^_-^ ^ 
Polymer A and Polymer B. In a certain case, a problem may come out [ the difference of SP 
value of Polymer A and Polymer B ] to compatibility two or more. In such a case, it is good to 
add material which has both the components of Polymer A and Polymer B in a monad, or 
material with SP value between Polymer A and Polymer B at the time of dynamic vulcanization. 
Thus, the material which improves the compatibility of Polymer A and Polymer B is called a 
compatibilizer. When the difference of SP value adds a compatibilizer two or more in a certain 
case, and there is no compatibilizer, differential powder also of the system which does not have 
Polymer A a differential handbill into Polymer B can be carried out, and it can maintain 
conductivity at stability and fitness. 

[0029] Although the compatibilizer to be used naturally changes according to the class of 
Polymer A and polymer B, the 30 or less phrs of the amount of the compatibilizer used are 20 or 
less phrs preferably about to a total of 100 phrs of Polymer A and Polymer B. a compatibilizer — - 
one kind — or two or more kinds can be used, case the difference of SP value of Polymer A and 
Polymer B is large — a compatibilizer — for example, — if two sorts are used — the difference 
of SP value of Polymer A and a compatibilizer 1 — less than two — moreover, while being able 
to attain the whole compatibility-ization by making the difference of SP value of a compatibilizer 
1 and a compatibilizer 2 less than into two, and making the difference of SP value of a 
compatibilizer 2 and Polymer B less than into two, the amount of the whole compatibilizer can be 
reduced. 

[0030] Inorganic pigments, organic pigments, etc., such as plasticizers, such as softeners, such 
as bulking agents, such as an antioxidant, a silica, clay, and a calcium carbonate, and a mineral 
oil, dioctyl phthalate (DOP), and dioctyl adipate (DOA), titanium oxide, and red ocher, can be 
added if needed to Polymer A and/, or Polymer B other than these. 
[0031] 

[Example] An example and the example of a comparison are given to below, and this invention is 
explained still more concretely. This invention is not limited to the following examples, unless the 
summary is exceeded. 

It blended with the loadings which show one to examples 1-8 and example of comparison 8 
polymer A, Polymer B, and various compounding agents in tables 1-4. The unit of loadings is the 
weight section. 

[0032] It is shown that a, b, c, and d which were indicated in the column of the processing 
method in a table 1, a table 2, a table 3, and a table 4 carried out kneading processing using the 
following method. 

a: Set laying temperature of a kneading machine to about 180-degreeC, kneading the 
masterbatch A containing Polymer A, and the masterbatch B containing Polymer B, add the 
chemical which makes Polymer A vulcanize and make Polymer A vulcanize dynamically. Then, 
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the vulcanizing agent and additive of final kneading are added, that which kneaded by about 100- 
degreeC is taken out from a kneading machine, and it fabricates with a press. 
[0033] b: Set laying temperature of a kneading machine to about 140-degreeC, kneading the 
masterbatch A containing Polymer A, and the masterbatch B containing Polymer B, add the 
chemical which makes Polymer A vulcanize and make Polymer A vulcanize dynamically. Then, 
the additive of final kneading is added, that which kneaded by about 100-degreeC is taken out 
from a kneading machine, and it fabricates with a press. 

[0034] c: Once take out from a kneading machine and cool, after setting laying temperature of a 
kneading machine to about 180-degreeC and carrying out the mastication of the masterbatch A. 
Then, that which added the vulcanizing agent by the kneading inside of a plane, and kneaded by 
about 100-degreeC is taken out, and it fabricates with a press. 

d: Set laying temperature of a kneading machine to about 180-degreeC, and knead Masterbatch 

A and Masterbatch B. Then, that which added the vulcanizing agent by the kneading inside of a 

plane, and kneaded by about 100-degreeC is taken out, and it fabricates with a press. 

Moreover, although notes were attached with a table 1 - a table 4, it is as follows for details. 

[0035] 

[A table 1] 
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[0036] 
[A table 2] 
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[A table 3] 
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[A table 4] 
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[0039] *1: EPIKUROMA CG 102 by DAISO Co., Ltd. which is EGCO as polymer A1 was used It 
is the SP value 1 1 and log10RA1 when setting volume resistivity to RA1 is 8.2. 
*2: EPIKUROMA CG by DAISO Co., Ltd. which is EGCO as polymer A2 was used. *3 whose 
log10RA2 when setting volume resistivity to RA2 it is the SP value 11 and is 8.5: It presupposed 
that it is an ion conductivity grant agent 1, and SUMIEDO 600 by Sumitomo Chemical Co., Ltd. 
was used. (Oligomer) 

*4: US-70 ** 2 made from 3 vatting ********** was used as an ion conductivity grant agent 2. 
(Plasticizer) 

*5: The DAISO rack RA 140 by DAISO Co., Ltd. which is chlorinated polyethylene (CPE) as a 
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compatibilizer 1 was used. SP value is 9.1. It can be used as polymer B and CPE can be used 
also as a compatibilizer. 

[0040] *6: The DAISO rack G245 by DAISO Co., Ltd. which is chlorinated polyethylene (CPE) as 
a compatibilizer 2 was used. It is the SP value 9.3. It can be used as polymer B and CPE can be 
used also as a compatibilizer. 

*7: Nonion system surfactant AKUCHI Norian C-5 by Matsumoto fats-and-oils incorporated 
company was used as a surfactant. 

[0041] *8: The precipitated calcium carbonate by Maruo Calcium Co., Ltd. was used as carrier 
acid 1. 

*9: EXXPRO by exon chemistry incorporated company which is the bromination object of the 
copolymer of alkyl styrene and an isobutylene as polymer B1 MDX 90-10 was used. SP value is 
7.7 and the steam transmission coefficient for which it asked by the water permeability test is 
5x10-7 g/cm-hr. 

[0042] *10: S PUREN 553 by Sumitomo Chemical Co., Ltd. which is EPDM as polymer B-2 was 
used. SP value is 8 and the steam transmission coefficient for which it asked by the water 
permeability test is 3.1x10-6 g/cm-hr. 

♦11: SEPUTON 2002 by Kuraray Co., Ltd. which is a styrene thermoplastic elastomer (TPE) as 
polymer B3 was used. SP value is~8 and the steam transmission coefficient for which it asked by 
the water permeability test is 5x10-6 g/cm-hr. 

[0043] *12: As a compatibilizer 3 ERASUREN TR by Showa Denko K.K. which is chlorinated 
polyethylene (CPE) was used. SP value is 8.6. 

*13: Trade name Nocceler DM was used by the dibenzothiazyl disulfide by Ouchi Shinko 

Chemical Industries as a vulcanization accelerator 1 for dynamic vulcanization. 

*14: Trade name Nocceler TS was used by the tetramethylthiurammonosulfide by Ouchi Shinko 

Chemical Industries as a vulcanization accelerator 2 for dynamic vulcanization. 

[0044] *15: Uniqema Australia 4931 which is stearin acid as processing aid was used. 

*16: The powder sulfur by the Tsurumi chemistry company was used as a vulcanizing agent 1 at 

the time of dynamic vulcanization. 

*17: Trade name OF-100 were used by 2 by DAISO Co., Ltd., 4, and 6-trimercapto-1,3,5-triazine 
as a vulcanizing agent 2 at the time of dynamic vulcanization. 

[0045] *18: the acetylene black by DENKI KAGAKU KOGYO K.K. as a conductive bulking agent 1 
added by final kneading — trade name DIN — a turnip — the rack was used. 
*19: The zinc white No. 1 by Toho Zinc Co., Ltd. was used. A zinc white is EXXPRO blended with 
an example 1, an example 6, an example 7, the example 3 of a comparison, the example 4 of a 
comparison, the example 5 of a comparison, the example 6 of a comparison, and the example 8 
of a comparison. To MDX 90-10, it is blended with stearin acid, acts as a vulcanizing agent, and, 
in the case of others, acts as a vulcanization promotion assistant. 

[0046] *20: Trade name Nocceler TRA was used by the dipentamethylenethiuramtetrasulfide by 
Ouchi Shinko Chemical Industries as a vulcanization accelerator 3 added by final kneading. 
*21: Trade name Nocceler BZ was used with the zinc dibutyldithiocarbamate made from the 
Ouchi Shinko Chemical industry as a vulcanization accelerator 4 added by final kneading. 
[0047] *22: Trade name Nocceler TS was used by the tetramethylthiurammonosulfide by Ouchi 
Shinko Chemical Industries as a vulcanization accelerator 5 added by final kneading. 
*23: The powder sulfur by the Tsurumi chemistry company was used as a vulcanizing agent 3 
added by final kneading. 

[0048] *24: Trade name OF-100 were used by 2 by DAISO Co., Ltd., 4, and 6-trimercapto-1,3,5- 
triazine as a vulcanizing agent 4 added by final kneading. 

*25: DHT-4A-2 which are an aluminum chloride magnesium carbonate hydrate made from 
consonance chemistry as carrier acid 2 were used. 

[0049] *26: The DAISO Co., Ltd. make G235 which is chlorinated polyethylene (CPE) as polymer 
B4 was used. SP value is 8.9 and the steam transmission coefficient for which it asked by the 
water permeability test is 5x10-6 g/cm-hr. 

*28: EXXPRO by exon chemistry incorporated company which is the bromination object of the 
copolymer of PARAME chill styrene and an isobutylene as polymer A3 MDX 90-10 was used. SP 
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value is 7.7, and loglORA 3 when setting volume resistivity at the time of adding acetylene black 
to RA 3 are 6.6 as shown in the masterbatch A of the example 8 of a comparison. 
[0050] *29: the acetylene black by DENKI KAGAKU KOGYO K.K. as a conductive bulking agent 2 
added to Polymer A — trade name DIN — a turnip — the rack was used. 
*30: EPIKUROMA H by DAISO Co. t Ltd. which is a polyethylene oxide-EPIKUROHI drine 
compounds copolymer (ECO) as polymer B5 was used. SP value is 10 and the steam 
transmission coefficient for which it asked by the water permeability test is 3.5x10-5 g/cm-hr. 
[0051] *31: Trade name Nocceler EZ was used with the zinc diethyldithiocarbamate by Ouchi 
Shinko Chemical Industries as a vulcanization accelerator 6 for dynamic vulcanization. 
*32: Trade name Nocceler DM was used by the dibenzothiazyl disulfide by Ouchi Shinko 
Chemical Industries as a vulcanization accelerator 7 added by final kneading. 
The macromolecule constituent of this invention was kneaded with incorporated company 
Oriental energy machine factory 250ml small Banbury mold lab PURASUTO mill. 
[0052] After it adjusted ****** to a predetermined temperature and it performed the 
mastication under high-speed rotation of 100rpm for 2 to 3 minutes, it was performed necessity 
time. It decided on this time amount by observing the torque which kneading takes as stated 
previously. In addition, ****** was performed after producing the masterbatch A containing 
--them, or Masterbatch B by .kneading using the opening roll etc. beforehand, -when, you needed .a 
compatibilizer, a surfactant, an ion conductivity grant agent, carrier acid, etc. 
[0053] After fabricating the ****** constituent obtained as mentioned above, the pressHbrming 
machine performed the optimal time amount press at proper temperature. After the press, after 
grinding the surface and making it 2mm thickness, the volume resistivity R of a conductive 
polymer constituent was measured, and it asked for volume resistivity value log10R. The 
evaluation result of each example and the example of a comparison was shown in a table 5, a 
table 6, a table 7, and a table 8. 

[0054] In addition, if needed, after grinding the rubber thickness after polishing so that it may be 
set to 0.50**0.05mm when using as an imprint belt, it applies and coat agents, such as urethane 
resin, are calcinated so that thickness may be set to about 10 micrometers. It is the volume 
resistivity value R0 as a product which also includes the coat layer when giving a coat layer 
although the same was said of the transfer roller to accept necessity, and to apply and calcinate 
a coat agent. It is desirable to be set to 104-1012 (ohm-cm) which was described previously. 
[0055] When the coat layer by about 10-micrometer urethane resin system coat agent is 
•generally prepared, by the imprint belt of the 0.50**0.05mm of the above-mentioned rubber 
thickness, the volume resistivity as a product goes up about the about 0.5 to 1st power. 
[0056] 1) Measurement of the measuring method volume resistivity value R of the volume 
resistivity value R (ohm-cm) is JIS. It carried out based on the measuring method of a volume 
resistivity given in K6911 "the thermosetting plastic commercial-test method." Volume 
resistivity log10R was computed about the obtained sample. The measuring method of dispersion 
in volume resistivity, aging, and an environmental dependency is as follows. 

2) Prepare respectively eight samples obtained in dispersion each example and the example of a 
comparison of volume resistivity, measure the volume resistivity of eight samples each, and it is 
difference deltalog ten R1 of the maximum and minimum value. It asked. Dispersion in volume 
resistivity will be large, so that this difference is large. 

3) It prepared at a time eight samples obtained in aging each example and the example of a 
comparison of volume resistivity, and was left for four weeks under the room temperature. And 
the volume resistivity of each sample is measured a total of 5 times immediately after a sampling 
and of one week, two weeks, three weeks, and four weeks after, the average of eight pieces each 
for every example and example of a comparison is calculated at each time, and it is difference 
deltalog ten R2 of the maximum of this average, and the minimum value. It asked and the average 
of eight samples was calculated. Aging of volume resistivity will be large, so that this difference 

is large. 

4) Difference deltalog ten R3 of the two averages which left at a time eight samples obtained in 
each example and the example of a comparison for 24 hours, respectively, calculated the 
average of the volume resistivity under each environment, and were acquired under [ of the 
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environmental dependency temperature C of 10 degrees of volume resistivity, and 15% of relative 
humidity ] environment and the environment of the temperature C of 32.5 degrees, and 90% of 
relative humidity It asked. 

5) Leave the measuring method sample of bleeding nature for one week under the ambient 
atmosphere of 55% of humidity at the temperature C of 23 degrees, using viewing, tactile feeling, 
and a filter paper, divide into the following three-stage whether the liquefied blot has appeared in 
the material-list side, and evaluate it 

[0057] 

x: It is the time when it can check that bleed in **:viewing, and a broth is not checked, but touch 
by hand, and stickiness is not sensed when a blot broth is checked visually, or when it touches 
by the hand and stickiness is sensed, but liquefied objects, such as an ion conductivity grant 
agent, will have shifted to the filter paper if a filter paper is applied and rubbed to a sample. 
[0058] O : it is a time of bleeding visually and a broth not being checked, and it not being 
checked that the liquefied object has shifted to the filter paper, even if it touches by hand, and 
stickiness is not sensed but it applies and rubs a filter paper to a sample further. 

6) loglORA And loglORB loglORA in measuring method each example and the example of a 
comparison Or loglORB It created and asked for the sample as follows. 

[0059] The-press^rforming machine performed the optimal time amount press for the constituent 
which added the vulcanization accelerator for dynamic vulcanization, a vulcanizing agent, and 
processing aid with the below-mentioned loadings to the constituent of Masterbatch A, and was 
kneaded and obtained at proper temperature. It is RA, after grinding the surface after a press 
and making it 2mm thickness. It measures and is volume resistivity value loglORA. It asked. In 
addition, the loadings of the vulcanization accelerator for dynamic vulcanization, a vulcanizing 
agent, and processing aid added the amount which made it negotiate with each loadings of these 
additives shown in tables 1-4 about the weight ratio of the /polymer A in each example or the 
example of a comparison (polymer A+ polymer B). 

[0060] The press-forming machine performed the optimal time amount press for the constituent 
which added the conductive bulking agent agent for final kneading, the assistant (zinc white), the 
vulcanizing agent, and the vulcanization accelerator with the below-mentioned loadings to the 
constituent of Masterbatch B, and was kneaded and obtained at proper temperature. It is RB, 
after grinding the surface after a press and making it 2mm thickness. It measures and is volume 
resistivity value loglORB. It asked. In addition, the loadings of the conductive bulking agent agent 
for final kneading, an assistant (zinc white), a vulcanizing agent, and a vulcanization accelerator 
added the amount which multiplied the weight ratio of the /polymer B in each example or the 
example of a comparison (polymer A+ polymer B) by each loadings behind these additives shown 
in tables 1 -4. 

7) The steam transmission coefficient P of the measuring method polymer B of the steam 
transmission coefficient P (g/cm, hr) is JIS. It is the moisture vapor transmission M (g/m2 and 
24hr) for which it asked based on Z0208 1 hour and a moisture permeation area of 1cm by (2) 
types 2 And it is the value which converted into per thickness of 1cm of a test piece, and was 
acquired. Namely, when referred to as thickness [ of a test piece ] T (cm) [0061] 
[Equation 2] 

P=M/(24x10000xT) (2) 

It is alike and is computed more. 

[0062] 

[A table 5] 
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[0063] 
[A table 6] 
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[0064] 
[A table 7] 
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[0065] 
[A table 8] 
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[0066] 

[Effect of the Invention] The conductive polymer constituent with little aging whose electric 
resistance had few environmental dependencies by distributing Polymer A in Polymer B and 
making it vulcanize with dynamic vulcanization, and was stable in the polymer A which has ion 
conductivity, and polymer B with little moisture permeability can be obtained. 



[Translation done.] 
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